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分析了红外摄像机接口标准 Camera Link 协议，设计了红外摄像机图像控制接
口电路。 


























Display controller is one of the key parts of the infrared missile seeker for the 
information backend processing. In general, the resolution between the image of 
infrared missile seeker and monitor device is different, so display controller should 
be of the scaling function. To get better image effect, display controller should 
enhance the image effect. At the same time, this thesis should design a infrared 
digital camera interface module for that digital camera is based on Camera Link 
agreement. All three parts generate the whole infrared image display controller.  
This thesis first studies the design method of the present image rooming engine 
and then present an architecture which is suitable for the research. At the same time, 
it makes deeply research and simulation experiment about the zooming algorithm 
and enhancement algorithm of infrared image for the zooming engine. An 
interpolation algorithm based on the edge of image is introduced as the zooming 
algorithm while the average value filter algorithm and high pass filter algorithm are 
introduced as the image enhancing algorithm. This decision is done by researching 
the algorithm deeply and lots of simulation experiments. 
At later, this thesis researches the FPGA realization of these algorithms deeply 
and presents the design architecture for the module of image zooming and image 
enhancement. In addition, the thesis introduces the Camera Link agreement which is 
used by the input interface of infrared images and realizes the FPGA design later. 
Finally, this thesis debugs and verifies the display controller IP and shows the 
debug results. For the sake of universal application, it then makes some experiments 
on the system of the programmable chip (SoPC) based on the Microblaze microchip 
and shows the debug results.  
The experiment results shows that the display controller is of the function of 
image zooming and the digital images display on CRT or TFT monitor exactly. In 
addition, the IP module can be used for infrared image information processor with 
the practical application value. 
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Sage 公司的 S9350-100，台湾 Trumpion 公司的 ZURC－t0911[5]，台湾 Averlogic
































能；同时，由于目前的红外数字摄像机的接口是基于 Camera Link 协议，为了



























第四章：本章介绍了 CCD 相机的 Camera Link 接口协议，同时给出了一种
红外摄像机图像控制接口模块的设计方法，并对这种实现的各个模块进行了详
细的介绍和仿真。 
第五章：设计了调试的两种方案：显示控制器 IP 单独调试和显示控制器 IP















































对于二维的数字图像，如图所示，由于 0 0( , )u v 点不在整数坐标上，因而要根据
























如图 2-1 插值的像素点所示，由于 0 0( , )u v 点不在整数坐标上，因而要根据
相邻整数坐标上的值来插值估计出该点的像素值 0 0( , )f u v 。 
 
 
图 2-1 插值的像素点示意图 
 
最近邻插值法又称为点位移法，插值点的值等于它最近邻的已知点的像素
点的值，例如图中点 0 0( , )u v 的值 0 0( , )f u v ，等于与它最邻近的点的值 ( , )f u v 。
最近邻算法可以由以下的插值多项式表示： 
假设被采样函数用 ( )k x 表示，插值函数用 ( )p x ，插值节点用 kx 表示，则对
于等距离节点的插值函数可以表示为： 
( ) ( )k kp x c m x x= −∑                                           式 2-1 
其中 ( )m x 为插值核函数， kc 为插值系数，它的取值和插值点有关系，满足
下式： 
( ) ( )k kk x p x=                                                 式 2-2 
那么，最近邻插值多项式可以表示为： 









⎩ 其他  
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